In April Radio Set ICR-268-T3 was service-tested by the Cozst
Artillery Board, showing results that were most satisfuctory. 4s & re-
sult of the test, further work was disecontinued on both Radio Sets r
SCH~268-T2 and SCR-268-T4. Drewings snd specificetione covering Redio -
8ot 50r-Z68-T3 were prepared in June, and bids were requested for various
of the components to be constructed by industry. Eighteen of these sets
were to be bullt by the Laboratories for training purposes, the money to
come from fiscal yesr 1940 funds, The eighteen sets were to furnish
slant range but not altitude. In December one Radio Set SCR-268-T3 wae
completed, the first unit resultiag from group procurement of short-
renge eguipment, I

Arrengements réro mede with the General Eleetrie Compeny in
November to install an smplidyne drive mechanism on one of the Radio
Sets SCR-268-T3., This drive would move the antenna by & system of mans
ually controlled electric motors. It was proponod to test this drive
to determine whether or not the improved accuracy and decressed opera-
tor fatigue would be grest enough to warrsnt the incressed complication
and expense reaultihg from its use, -

Badlo Set SCR-268 Stendardized
-'”Ths'Signal Cofps ?eahnicai Ccmmiifeé in July cléssified BRadio

Set SCR-268-13 as Radio Set SCR-268, required type, adopted type, stan-
dard arttain, with classificetion a8 secret. At the same tige Redio
Set SCR-268-T1 was reclassified as cbsolete. - Some components varying
from those of Radio Sét SCHR-208-T3 were incorporated into this stander~

diged Radio Set 5CR~268. The most importent of these variations wss the
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trensamitter, which employed sixteen rather than eight of the specisl
double-ended Fimac 100 T8 tubes. :

fdpecifications were written and bids requested for thclpf§~
curement of Radio Set S5CR-268 in quantity production. These sets were
to furnish altitude but not slant range.

ther Devel

Throughout 1940 work &lso progresQad rapidly on  long-range
equipment. The preceeding year had seen the beginning of these sets,
essentially the sasme equipment in so far s components and performance
were concerned, The main difference wus in the type of installstion,
Radlo Set SCR-270 being a mobile unit and Rsdio Set SCR-271 a fixed
unit.

Lete in 1939 & contract hed been plsced with the Blaw-Xnox
Company for the development of & fixed station mount to take the place
of Trailer K-22 for Radio Set 3CR-271. This mount was received in

January 1940, and installation of radio an&‘aoccsaory egquipment on this

. experimental set wes begun at Twin Lights. Some of the components

had to be "borrowed" from Radio Set SCR-270-Tl, Serisl No. 2, which had
beqn successfully larvioo—tenteé lnto in 1939. nnring Fchrulry and kareh
the fixed station was put into operatian, esrefully tuned, snd given
preliminary tests in preparation for service-testing.

In April end May Redio Set SCR-271 was service-tested by the
Eignal Corps Boerd. 4s & result of this test two of the fixed antenna

mounte, Trailers X-22, were ordered for installetion in Penema. Beesuse
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of the fuct that it was pozsible to instell permsnently all the com—
ponents of this fixed Radio Set 8CR-271, its performence seemed to
be somewhat better during service-testing than that of the mobile Hsdio
Bet SCR-270. The report of the Board recommended stendsrdization of the
equipment with minor modifications.
Two Long-Range Radlo Sets Shioped to Panams

The modifications haviag been made on Radie Set SCH-271, upon
completion of the antenna towers two sets were shipped to Panama., The
materials for the towers and bulldings were shipped by the Blsw-Enox Com-
peny, and a representative of thet compeny went to Psnsma to supervise
the instsllation. Two engineers wunt.fron the Laboratories to supervise
the instellation of the sets end the sdjustment of the radlo equipment,
One of the sets was installed at Fort Shermsn on the Atlsntic Ocean, the
other on Tsaboga Island on the Pacifie,

Sinee the mobile Radio Set SCR-270-Tl, Seriel Ho. 2, was to
be turned over to iroops eerly in the year, immediate attention was g;vwn
to obtaining duplicszte components to take the place of those removed from
this set for installation on the service-test model of Radlo Zet SCR-271.
Further tests of the 165 me portion of this mobile set had to be abandoned,
sand the 165 me bntenna was removed,

" Of the two Redio Sets SCR-270-T1, Serial No. 1, which had been
service-tested by the Signal Corps Board in November 1939, ore wag sent
to Panama for training puréosoa in the Signal Corps Alveraft Werning Ser-
vice. Two Radio Sets SCR-270 were ready for formel delivery totroops by
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Mlarch, snd six more wers to be procured.
 In the summer of 1940 Radio Sets BCR-270-T1, Serial Nos,

1 and 2, were used in comnection with the First Army Maneuvers in
the vieinity of Watertéwn, New York. Standard trensportation for
these two gets was received in Auguet, snd after their return from.
Wetertown the two sets were reinstalled on their trailers. Both :
sets were later turned over to the First ﬁircraf£ Warning Company. -

Additional sets, varying somewhat from Redic Set SCR-270-T1
in the design of certain of the components, were constructed at the
Laboratories. These zete were designated :s'nadio Sets BCR-270-A.
¥live more of them were procured from the Festinghouse Electrie snd
Hanufacturing Gonpiny during the year, the first group procurement
of long-renge equipment.,

Experimental work was continued on SCR-270-A, resulting in
Badio Set SCR-270-B, which differed considerably from either of the
other twb types. Funds for further procurouantfh.ing available, &
contract was awarded for t@. procurement of these long-range units,

Redio Set SCR-271 as being procured, did not include opersting rooms,

antenna towers or power supply eguipment,

Toward the end of the yesr experimentstion was under wsy in
an effort to eliﬁinnte the sp;rk gap from all long-renge sets. One
pospibility being investigated was that of using a besm-deflection
tube as the first stage in the rne;ivur. Another method under consi-
deration weg through the use of specisl diodes developed by the General
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Electric Company. An effort also was made to develop a mechanieal
means of shorting the receiver input during the time thet the trans-
mitter wese in operation. Although thig work wes slmost mnt.tmlﬂ,

no really setisfectory results had been obteined by the end of the yeer.

During 1940 attention was turned towsrd the development of
equipment thet would serve satiifactorily in the detection -t tracking
of marine surface crsft. The military purposes of this equipment were
that it should detect the presence of such craft by the radistion of
slther hest or redio waves and that it should indleate the renge and
direction of the loeated craft with respect to the detector or some
other designated refereuce point. It also was essential for it to have
certain other guelities. Among thege it wae desired that the eguipment
give direction and reage up ta'lo,OOO yards under all stmospherie con-
ditione and up to 40,000 yerds under average atmospheric conditions,
night or day; that it begin to furnish date immediately; and that it be
of & design for ready installation in a detsched poslition without
forming & conspleuous target.

In September an experiment was mede ¢n detecting surfece eraft
with equipment ﬁmlopod for the pm-pou of “t;*:écking radio mtcoragraphs.
Tests of this equipment indicated that & large vessel might be tracked
with it to & renge of spproximately 24,000 yards, but the resulte were

not considered conclusive because of the limited duration of the teszte.

In December 1940 a 600 me detector set from the Western Electric
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Company was tested sgainst Marine Purface Craft by the Nevy Departaent

at Highlunde, New Jersey. The Signal Corps Leborstories furnished the
necessary ship-to-short communications &uring these tests. The set
seemed promieing eguipment for use as a marine surface ecraft detector, .
znd & service-test model was ordered {rom the Bell Telephone Lsborautories
for installation et Haveeink Light to determine its suitability for thie
uge. The date for delivery of thies unit wes first set as May 1941, but
in October the Bell Telephone Laboratories seld that they expected to be
able to deliver it by January.

Besides the development work done during the year on radio sets,
there was also considerable activity 1ln experimental work on other radio

eGuipnent.

Equipment wse designed t-o sccomplish range msasurements by

~ shifting the oscilloscope picture across th&l sereen by mesns of & phase
ghifter so that renge could be resd 80 & Draitine of oae cyele (one
eycle corresponding to & definite number of yards). Twoe types of phase
ghifter were employed. The first consisted of & resistence bridge de-
vice arranged with resistance steps sufficiently smell to permit reading
‘the renge to 100 yards, The secursey of this apperatus was deteramined
by & lerge nusber of resistors (in this case 410). Any lnequeiity in re-
sistors would cause erroneous resdings of range. This device, although
pruetiul,l wes too expensive to manufscture, snd it caused consldersbls
trouble becsuse of contact reslstance.
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The other phase shifter developed employed & piekup coil thst
rotsted in & magnetlc field in such & way as to permit selecting any
fraection of one complete cycle. The dial of this unit wasg calibrated die
rectly in yards and could tranemit deta through Selsyn circults to any
desired point. This unit was much smaller, cheaper, sad less subjeet to
trouble thanm the reslstor-type phase shifter, and it was therefore in-

corporeted in both short-range snd long-range equipment.

Some sttention wae given to freguencles in the 30 to 60 me
band. For experimentsl purposes two low-frequency pulse transmitting
end receiving systeme were ordered, one of them to be tested sgainst
aireraft in flight to determine the poseible application of these low
frequencies. Also some progrees wes mede on eguipment built to operste

et higher frequencies.

Among the difficuities which had been encountered with com-
werciel tubes operating at frequencies above 100 me was the felling
that, followlng the comventionsl tube design circuit, the leads to the
various elements of the tubes passed through the envelope ag close to
the elemente as possible. When tuber were operated for pulse work,
in which tha'vultagtu't%?ﬁ*!ﬁly'ttﬂwt’%hutb“unrni11y §héEantered, SOt~
siderable trouble was encountered because of flashovers, sesl fuilures,
and so forth. It was declded that the solution €0 many of these 21ffi-
cuitiés lay in so designing the tubes that the cireulating current in
the oselllating tamk clrcuits did not pass through the tube envelope.

& 400 me tube was therefore designed which wes essentially a complete
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push-pull oscillator inclosed in sn envelope. This tube behaved sat-
isfactorily, and s contrsct wae signed with the Wertern Electric Com-
pany for its production.

In sddition to the equipment being experimented with at 400 ‘
mec, contracts were swarded for tubes to operate at 600 me and 1200 me.
Becnuse of the preseing nature of other work, relative to the service-
testing of sets aiready built and given preliminary tests, netiﬁty wus
limited on eguipment to operate at these higher froqmeiol.

Plane were formulated during December, however, for the con-
struction of s service-test model of the short-range Ksdio fet ECR-268
to opsrate at 600 me. Hany of the componente for such & szet were al-
resdy on hand or on order, inciuding kciurl. rectifiers, santenna mounts,
osellloscopes, range~conversion unite, power unite, and dete-~transmiesion
egystems. The essential gonpomnu stiil to be constructed were the an-

tenna switching mechanism, the trsnsaitter, the receiver, and the antennas.

A New Project Initisted

Just at the close of the year u new project wee initlested for
development by the Radio Position Finding Section. Thie project celled
for the development of equipment for determining the altitude of approach-
lag &ircfuft over tatcr;t"l;sﬁ ﬁha-n\ﬁﬁ l.lri;l...t;r@;a ior the uss of pﬁrwit
evistors. A request wis made of the Genersl Electric Compsny to submit
& quotation on taking over all or & part of the development incidsnt te

thiz project.
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Towsrd fhe cloge of 1940 rcmmutivﬁ of the Signel Corps
Laboratories were given & demonstretion of the British GL-1 detection
equipment in use st Halifax, Nova Ecotis. According to the report of
representatives, there seemed to be little in the demonstrated British
gpparatus thet would warrent inclusion in the equipment being developed
" by the Signel Corps Leboratories. Hon'nfr, three novel features were
thought to be worth investigatings namely, (1) the use of potentiometer
a8 & renge-messuriag devicej (2) the addition of sn r-c circuit to the
normal grid keyer in order to narrow and improve the shepe of the traas-
mitted pulse; and (3) the use of & nin;]:¢ switeh which would permit
gulekly extending or nerrowing the picture as seen on the range cselle
loscope without sny shift of that portion of the pleture occurring behind

the range cross wire.

The Leborstories' representatives also sxamined a fired-beem,
radio-echo, surfece-craft detector of Cmdim design that was instslled
at the mouth of the hsrbor. The renge and direction furnished by this
equipment seemed sufficiently good for eccursie barrage fire, but it
appesred that it was belng used only for intelligence purposes. Thie

apparatus wae lj.nplc, vo_l_l-eoﬁptwctyd, end cheap.

Certain other British equipment was propeosed for procurement,
including dirooum-;ﬁndtr ‘oqnynni; alrborne detectlon equipmentej
and various types of tubes, Muse bombe, snd rockets.

Another group of representetives from the Laboratoriee visited
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Ottame in December 1940 for discussions with British and Censdien
offieiels on their equipment. Procursment of the éuaaﬂian Night
Wotchmen was the mein purpose of this visit, but diccusslons covered
some of the other british equipment ss well. The discuesions were
falt to be relatively unsatisfectory, since the officiales seemed

to dliegagree to & great extant on the functions nnﬁ potentialities
of the equipment under discussion. However, the resl purpose of the
visit wes accomplished with the promise of delivery of s Canadien
Night Wetcbmen to the Signsl Corps Lsborztories by the end of
February 1941,

Throughout 1941 the development work of the Leboratories
grew by lesps ond bounds. All the informetion possible wes obtelned
on every sidelight, and sterting right out with Januery an unusually
lar;r mumber of contrscte were entered inte for production of various
typee of eguipment. Unlike & large nusber of the cbntrncta ewarded
previously, these contracte were given for epecific development pro~
jects, The grest etrides forward had resulted in so many different
possibilities for redlo eguipment that the nnnnta?tmrora were texed
to the 1imit to develop and conetruet oquipnant nxinly aeoordlng to

e L

2paciﬂcationa provid ed by “the Leborstories.

It wap obvioue from the total number of sets on order from
fiscal yesr 1941 funds that the work of the 8ignal Corps Leborstories

was proceeding on & constantly incressing sesle. Experimentation
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resulted in meny isprovements that were incorporuted im the cets,

end it also showed possibllities for the development of other equip-

ment to furnish instantanecusly even more complete and sccurste data.

i

or parﬁinularlintaroat among the many devslopments during
the year was the circular-sweep oscilloscope, also known ss a plan-
position or psnoremic indiestor. Some experiments had elready been
cerried out, but the firet resl step waus takem in February 1341

when the Cclqnial Hadio Corporation wss asked for a cuotstion on de-
veloping snch.an oseilloscope. This oseilloscope was to indicate
the presence of & terget by a bright spot on the face of the screen.
The system wes to be 20 arrsaged that the position of the spot with
respect Lo the center of the screen would show both the distance and
the direction of the target.

In April & quotstion wes requested of the Genersl Elecirie
Gompany for its long-persistence type of tube. It was hoped that,
through the uge of such a tube in the circular-sweep cseilloscops,
the screen would present a complete plcture of ithe ares being covered,
with bright spots shosing sll the tsrgete within renge at any instant.

This tube was also to be tested determine the desirsbility of long
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persistency in standsrd Signsl Corps ocscilioscopes.

In April & contract was signed with the Colonial Hadio
Corporation, and the oscilloscope was received in August. The plen
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was to test it with verious sets to determine the poseible appli-
cation of this type of indiestion to both existing end cevelopment
sets. The oscilloscope performed aceording to expectutions, and

in October'rnquisitionc wers written for the purchsese of ten cseillo-

scopes with & keying rate of 1367 cycles and ten more with s keying
rate of 200 gycles.

dnother contract had been awarded to the HCA Manufeoturing
Compeny for the development of = combined circular-sweep cscilloscope
end deta-transmission system. This combination also wae received in
hugust, and 1t tested so sstisfectorily that a contrect mes signed
w¥ith the RCA Mamufecturing Company in December for ten more of these
units.

During the year clocirosﬁaﬁic methods of defleetion slso
were experimented with for use on psnorsmic osecilloscopes. Two
gpecial radial deflection oscilioscopes were ordered from the RCA
Henufecturing Compeny, but the tests proved these oscilloscopes to
be unsatisfectory and this development was discontinued.

A wotblek tn the Lnbor&torica ﬁuraluplnnt work eeeurrod
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uuriqg ﬂarch yél, when rnta&na shelter No. 2 &t Fart ﬂaneoch BEE
completely destroyed by fire. This shelter housed practicslly all
the receiver developmeat work of the Kedio Position Finding Section.
The fire resulted in the destruction of certain pertly finished de-
velopment equipment snd & considerable smount of test epparatus.
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Fortunatlely no records or drasings of any consequence were des-

iroyed since, & short time before, these had been transferred to

& fireproof metsl shelter.

A suggestion was forwarded to officlsls of the 8ignal

~ Corps that steps be taken to obtain a workiang ccordination with
other branches in the design of new equipment. ﬁu particulsr
instance under criticism was that & new helmet had been standard-
ized without regard to the design of the earphones in usge st the
tize. It was suggested that eccme means be developed whereby
militery chmctl-riati.oa for items developed by other brenches
which iafluenced radio equipment should be made to 1nclud; sdequste
requirements for use by radioe.

The Laboratories themselvesg were coordinsting on epeecifi-
¢ations with some sgencies. One instence of this coordination was
seen in the conference between repruﬁtatint of the ﬁbmtoriol
end of the Buresu of Shipe of the Nevy Department, when stundsrdizs-

tion of variousz oscilloscope tubes was considered.

The procuremeant of fhe King's Uoll;:ga grounds at Belmsr,
New Jersey, gave a new ispetus to the development work, sinece it
made svallable further suitable installation site® for much equipment.
Bince there alresdy were in existence some buildings in thie eres,

it was planned first to recondition these smd then to build others
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neceasory for this new Signal Corps Field Leborastory.

By October two 50-foot towers and one 30-foot tower had
been instslled in the new Belmer Aree, and progress was being made
on the reconditioning of the bulldings.

Patent Investigstions
Of considerable concern to the Eignel Corpe Loborstories

" during the year was the subject of patents. In August un investi-

gation of inventions submitted by outside sgencles revesled thal
some inveations thought to be originsl with the Leborstories had
been developed independently by others. This investigetion was con-
tinued with a view toward securing priority for the Eadlio Pogition
Finding Section on those developments useful in sirersft-positione
finding work.

klso certein patent appliestions pénding in the United
Btates Patent Office were investigated to determine sny plece they
might have in the past, present, snd possibly future developments
of the Radio Pozitlon Finding Bection.

Towerd the close of 1740 sn ineressiag cooperation had
beeu apparent amonyg the British, Canadisne, and Americens om the
verious types of equipment for the detecting snd trecking of sir-
eraft and merine creft under differing conditions and verying dis-
Lances.
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Delivery of the Cauadign Hight Watchwan that had been
promised to the Bignal Corps Laborstories by the end of February
1941 wus delayed, end the unit wes not received until July. Con~
sidersbls sttention wes given to & study of this equipment when
it arrived, but it was not uatil the close of 1941 that & oontr?et
for its instellation, eangineering, sad life testing na.s in pre-

paration. Y

Henawhile & similar unit, Redio Set ECR-541, was constructed

- by the Bestinghouse Electric and Msnufacturing Compsny. This unit
wag & searchlight controller operating on the frequency band of

2,900 to 3,100 ac and cupable of locating sireraft ot & renge of
15,000 yards »ith an sccurag of £ 19,

Coertain combinations of this set with others were under con-
piderstion. In October the Westinghouse Electric snd Mamufscturing
Company was ssked to consider the -prodnotion of s combination of Fadio
et SCBR~541 with the GL-3 unit wh;n,n and if the eccuracy requirements
were relaxed. Opecifications were in pr&pamt.ion in Hovember for a
combination of Redlo Set SCE-541 with Radio Set ECR-533, a ground
unit for the interrogation of plenes. BSome coneideration also was
given Vo e fonathllilg of csebiniag Matis feb S00-341 dteeetly with
the surc&i.ight. Hesnwhile the estinghouse Eleciric and Hesnufsetur-
ing Company wes suthorized to proceed with the production of Redie
Set SCR-541 itself. '
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Similer to Redio Set ECR-541 was Resdio Bet ECH-571, ex~
cept thet this set apor@tid &t a frequency of 10 om. In eddition,
the use of several other frequencies was possible. Although the
performence of this set was up to expectations, it wue declded to |
do no further work on it beesuse of the satisfuctory cperstion of
Radio Set BOE-54l.

With & view to producing results ecusl to the Csnadisn
Gltm Layiag Equlpment GL-3, the Genersl Electric Company constructed
Hsdioc Set SCR-545. The Canedisn GL-3 equipment congisted of two
main compcnents: an sccurste position finder and & sone poaittoﬁ
1ndi¢at¢r, or "Eerly Warning® equipment. The Americsn unit was
conplotely. mobile and hed en ascourste tracking range of 24,000

yerds. It supplied data directly to an santialrersft gun battery.

The Censdian GL-3 squipment was tested by the Cosst Ar-
tillery Board, snd the Laborstories ssked the Board for a copy of

its reporti.

In August the Signsl Corps Leborstories were designated

a8 the lnspection agency for 400 Camadian GL-3 radic ssts to be pro-

expected to be begun in September; snd by October it was thought that
four unites would be ready for test.

Certain inspection problems were under investigetion, and
SERRET
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